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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 1 7(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 12/20/07 has been entered. 

Response to Arguments 

Applicant's arguments with respect to claims 1-4 have been considered but are moot in view of 
the new ground(s) of rejection as explained hereunder. 

Applicant has amended claim 1 by adding new limitation "a portion of the plasma processing 
apparatus containing the top plate portion and the antenna portion is configured such that a node of a 
standing wave formed at the top plate portion and in a space between the top plate portion and the antenna 
portion is present at a position corresponding to an outer peripheral end of the radial waveguide". 

Reference (US 6,793,768 - Kazumi et al) when combined with Ishii et al reads on amended 
claim 1 limitations. Accordingly claims 1-4 have been rejected under 35 USC 103 (a) as explained below. 

Claim Rejections - 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the invention 
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was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 

Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii et al (US 
PGPUB No. 2002/0038692) in view of Kazumi et al (US 6,793,768). 

Regarding Claim 1: Ishii et al teach a plasma processing apparatus (Figures 1,9, 14, 20) for 
effecting predetermined processing on a substrate by exposing the substrate to a plasma production 
region, comprising: 

a chamber 1 1 in which the substrate 21 is imroduced; 

a top plate portion (dielectric plate 13) arranged above said substrate 21 introduced in said 
chamber, and forming a part of a wall of said chamber 1 1 ; and 

an antenna portion 30 supplying a high-frequency electromagnetic field into said 
chamber to form the plasma production region in a region between said top plate portion 13 and said 
substrate 21 located in said chamber 11, wherein said antenna portion 30 includes a radial waveguide 36 
having a predetermined inner diameter, said chamber 1 1 has a predetermined inner diameter in a portion 
containing said top plate portion 12 and said antenna portion 30 (paragraphs 0048-0058). Ishii et al also 
teach that by using formula 27 (paragraph 0144) it is possible to compute composite dielectric constant of 
the space portion containing the window and the slot antenna, if other variables like dielectric constant of 
top plate (window), dielectric constant of the space between window and antenna (air in this case), 
thickness of dielectric window and the gap between the window and the slot antenna are known (Fig. 14 
and para. 0144 - 0146). Based on this composite dielectric constant, value of wavelength lambda.sub.g 
(given in the claim) can be calculated (by using formula lambda /dielectric constant). 

Ishii et al teach inner diameter of the radial waveguide (Fig. 9A), but do not teach relative 
dimensions of the inner diameter of radial waveguide and the portion containing top plate portion and the 
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antenna portion and their relationship, and also do not teach a portion of the plasma processing apparatus 
containing the top plate portion and the antenna portion is configured such that a node of a standing wave 
formed at the top plate portion and in a space between the top plate portion and the antenna portion is 
present at a position corresponding to an outer peripheral end of the radial waveguide. 
Kazumi teach a microwave plasma apparatus comprising: 

A processing chamber 2 with lower electrode 5 for supporting a substrate, with a disk shaped 
antenna 1 1 having a radius 10R, and a shield 10 having an inside radius 10R (radius of waveguide). 
Kazumi et al further teach that by selectively determining (optimizing) the radius of the antenna 11, and 
the diameter of the waveguide 10 and the dielectric material filling the space between the antenna and the 
waveguide, the electric field strength distribution around the antenna 1 1 can be controlled. Kazumi ct al 
further teach that by controlling the gap between the dielectric window 14 and the antenna 11, position of 
node of standing wave of the electric field distribution can be shifted towards periphery of the plasma. 
Kazumi et al also teach that diameter of the processing chamber can also be used instead of the effective 
diameter of the waveguide to control the ratio between the central and peripheral electric field strengths 
(e.g. Figs. 1, 3, 7, 9-1 1 and col. 5, line 38 to col. 6, line 14 and col. 11, lines 1-32 and col. 13, line 52 to 
col. 14, line 50). Though Kazumi et al do not explicitly teach the claimed relationship B-A/2 = 
lambda.g/2*N, he does teach controlling the relative diameters of the antenna and the waveguide, as well 
as the gap between the antenna and the dielectric window, to control position of the node of the standing 
wave of the electric field distribution at the periphery of the antenna. It would be obvious to control the 
diameters of the antenna and the radial waveguide (as result effective variables) as taught by Kazumi et al 
in the apparatus of Ishii et al to control the position of the node of the standing wave around the antenna 
to control electric field distribution and plasma density at the periphery of the antenna and obtain stable 
plasma. 
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Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to optimize the diameters of the antenna and the radial waveguide (as result effective variables) 
as taught by Kazumi et al in the apparatus of Ishii et al to control the position of the node of the standing 
wave around the antenna to control electric field distribution and plasma density at the periphery of the 
antenna and obtain stable plasma. 

Regarding Claim 2: Kazumi et al teach that antenna diameter 'a' and diameter of the waveguide 
'c' are optimized so that ratio of antenna diameter 'a' to the effective diameter 'c' of the waveguide can 
be 0.6 or above (that is, the ration can be 0.6 or higher). Further, Kazumi et al teach that chamber 
diameter may be used instead of the effective diameter the waveguide. Thus chamber diameter 'C can be 
equal to the antenna diameter 'A' (Figs. 3, 7 and col. 13, line 52 to col. 14, line 50). 

Regarding Claims 3, 4: Kazumi et al teach that top plate 14 is made from quartz (dielectric 
material) [col. 9, lines 10-25]. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to RAKESH K. DHINGRA whose telephone number is (571)272-5959. The examiner can 
normally be reached on 8:30 -6:00 (Monday - Friday). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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